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KPATKHE COOBLIEHHA

VIK 552.513:551.763.1(477.75)

A.JO. Mypanios, I1.A. ®okux

IIETPOTPA®MUECKUN COCTAB U YCJIOBUSA OBPA3OBAHUS
HIZKHEMEJIOBBIX IIECYAHBIX ITOPOJ BAXYHMCAPAVICKOIO

PAMIOHA (TOPHBIN1 KPbIM)

HuxHemenosle otiioxenus: [oproro Kprima oGpa3sy-
10T HVDKHIOIO YacTh MOHOKJIMHAIBHO 3JIETAIOILET0 YexJa.
B BocTouHoi yactr baxuncapaiickoro paifoHa B UX CTpoe-
HIW 3HAYUTETBHYIO POJIb MIPAIOT HeCYaHble ITOPOAbI, TOJI-
HOCTBIO WIM YaCTUYHO CJlaralollive BaJlarKUH-HIDKHETOTe-
pUBCKHe (pe3aHcKasi CBUTa) M BepXHearnpOCKye (MaHTyIlC-
Kasi Y BBICOKOOYIropcKasi CBUTBI) OTIIOXKEHHST (PUCYHOK, A).
U XOT$SI M3yUYEHHOCTh 3TOr0 pailoHa, Tjie HaXo[dTcs yyel-
Hble TIOJIUIOHBI reostornyeckoro dakyisrera MIY U 1py-
[VX reollorueckuX BY30B Poccuu u YKpauHBI, BHICOKA,
CpaBHUTENBHBIN aHATU3 [1eTPOrpaduyeckoro cocraBa 3Tnux
HOPOJ He TIPOBOIMIICH.

B uumdax mecyaHMKOB 3TUX TPEX CBUT OIIPEACIISIIOCh
coziepKaHie TpeX OCHOBHBIX THUIIOB OOJIOMKOB: KBapla,
TOJIEBBIX IITIATOB M TOPHBIX IIOPOM, a TaKKe COPTHPOBKA
Y OKaTaHHOCTb 3epeH. JJOMoJHUTENLHO U3YYaJICsl COCTaB
accoLMalU OBJIOMKOB TTOPO/I.

TlecyaHUKK pPE3aHCKOI CBUTHI MacCHUBHBIE, UMEIOT
CPENIHIOI0 COPTUPOBKY, YJIyYILUAMLIYIOCs BBEPX IIO paspe-
3y. [TpeoGiagaior cpefHeokaTaHHble 3epHa. CpefiHee co-
JiepKaHue KBaplieBbIX 00JIOMKOB 66,5%, MOJEBbIX LIMAaTOB
3,9%, nopon 29,6%. B obnoMKax BCTpeUyaloTCs] KBapLUThI
M KBapil-CEpUIIMTOBBIE CAHLIbI, apIWLINTHI, 6a3ajbTOU-
JIbl, Ipy30BbIe KBAPLUTHI (KBaplieBble MUHAUIMHBI OCHOB-
HBIX BYJIKAHMUTOB), peXe MUKPOAUOPUTH U IECYAHHUKH.
Yacro BcTpevaroTcsl (pparMeHTUPOBaHHBIE OCTATKU MOpC-
KUX Gecrio3BOHOYHBIX, 3aMETHHI Clejibl OMOTYpOaLMu.
ITecyaHUKY OTHOCSITCS K OTMTOMUKTOBBIM M KBapIIEBBHIM
rpayBakkaM (pUCYHOK, b).

TlecuaHMKM MAaHTYILICKOM CBUTHI MACCHUBHBIE, ILIOXO
COPTUPOBAHHbIE, OKATAHHOCTb 3€PEH B CPEIHEM XyXe, UeM
B pesarckoit cBute. Coflep>kaHue KBapLEBBIX 00JIOMKOB B
cpenHeM 41,9%, moneBslx nmiaroB 5,0%, nopon 51,3%.
Cpeny mocneqHUX MpeodafaloT KBapLUUTH M KBapLUUTO-
CJIaHIIbI, AJIEBPOJIUTE] Y apIWUIUTEL, HOIEPUTLI U aHIe3UTHI,
JIpy30Bble KBAPLMTHL. Pexe BCTpeyaroTcst IIMHUCTO-KpeM-
HUCTHIE TTOPOJIBI U SIIMOWIBI, aJIEBPUTHCTbIE MMKPUTOBbIC
W3BECTHAKY, TPAHUTOMIbI, TUOPUTHI, KUCIBIE 3(PPY3UBBHI.
[TpucyTcTBYeT IMepeoTIOXeHHbI IayKoHUT (1o 10%).
BeTpeualoTes TUIOX0 oKaTaHHble KPUCTALIH IUIarioKiasa
BYJIKAHUYECKOTO TTPOMCXOXIEHUSA, TOHKO- ¥ MeJIKoriecya-
HOI pa3sMepHOCTH, a TaKKe MHOTOYMCJIeHHbIe 00JIOMKHU
OCTATKOB (payHbI, YACTUYHO MEPEOTIOKEHHBIE U3 10aIL0-
ckux omioxeHuit. Ha xinaccudukallMoHHOW auarpaMme
(pucyHOK, b) necuaHuku o0pa3ytoT IPyIIy TOYeK B roe
KBapLIEBBIX IpayBakK. [lecTpblit cocTaB NECYaHUKOB XOPO-
LLIO coIlacyeTcsl ¢ pa3sHooOpa3ueM Trajlek U3 MaHTYLICKUX
KOHIJIOMepaToB [6].

[MecyaHUKU BLICOKOGYTOpPCKON CBUTHI MaCCHBHEIE,
IUIOXO COPTHPOBaHHbBIE. 3epHa B OCHOBHOM IIIOXO OKaTa-
HBI, MX TIOBEPXHOCTh YacTO XoppoapoBaHa. CoaepxaHue
06JIOMKOB KBapLia cocTasnisieT B cpefHeM 87,0%, 1oJeBbiX
mmaroB 2,3%, mopox 10,7%. Cpemy mocieIHUX rpeobiia-
AT MUKPOKBapLUTEl, BcTpevyaioTcs 0asajbToOMIbl, B
eIMHUYHBIX 00JIOMKaX ITpeICTaBIeHbl KVCIbIE BYTKaHNTHI.
B uvmmdax pas3nnyuMbl KapOOHAaTHO-IIECUaHblE WHTpa-
xiacTel. Conepxanue riaykonura 10—17%. LleMeHT U3-
BECTKOBBII, TOPOBBI. B mecyaHykax oTMeueH OGWIbHBIA
JIeTPUT pa3sHOOGpPa3HbIX GeCIIO3BOHOYHEIX M BOIOPOCTIEH.
Iopome! cuibHO GroTypOupoBaHbl. Ha auarpamme (pucy-
HOK, B) cocTaBpl necyaHMKOB BLICOKOOYTOpPCKOM CBHTBI
00pa3yloT IPYIITy TOYEK Ha TpaHMle IUIOLIafeH OJIMro-
MMKTOBBIX M KBaplleBbIX ITECYaHUKOB.

Bce Tpu CBUTHI OTHOCATCSE K KOMIUIEKCY Yexiia, HO Ha
JyarpaMmax IoJjisl X COCTaBOB 3aHUMAIOT pasHbIe ITOJIO-
XeHus (pucyHokK, B). Camoit HU3Koii neTporpaduueckoi
3peJIOCTBIO XapaKTePU3YIOTCs MAHIYIUCKHe MecuaHHKH,
GoJiee 3pesiblif COCTaB y ITOPO/ PE3aHCKOM CBMTHI, BHICOKO-
GYropckue recyaHHKy UMEIOT BBICOKO3PENEL COCTaB.

OO010MKH ITOPOJ B IeCYaHUKAX MOXHO PasfelnuTh Ha
JBa OCHOBHBIX TvMa. K mepBoMy THITy OTHOCSTCSA JaCTHULILI
GoJiee IpeBHUX TIOPOJ, ITOIO paifoHa: NeCUaHKOB, aJleBpo-
JIUTOB U apTWUTMTOB HIDKHEIOPCKOI BEPXHETABPUYECKOM
CBUTHI, OCHOBHBIX M cpenHux 2(p@y3nMBOB Kapanarckon
CEPHMH U TUIaOUCCATEHLIX MUKPOIMOPUTOB CPE/IHEH FOPDI.
B MaHTYLICKMX TleCUaHMKax K 3TOMY XK€ THITy OTHOCSTCSH
OBJIOMKH BEPXHEIOPCKMX U3BECTHSKOB ¢ 1-i1 rpsiel Kphim-
CKUX I'Op Y aJIEBPUTHCTHIX U3BECTHAKOB PE3AHCKOM CBUTEL.

Ko BTOpoMy TUITY OTHOCSTCS 00JIOMKM 1opof, B T'op-
HoM KpbIMy He BCTpevarolIMXcsl: KBapLHTOB U CNIAHLEB,
KPEMHMCTBIX HOPOJI, IPAHUTOMMIOB, KMCIbIX 9¢ysHBOB.
M3 HUX 4aCTO BCTPEYAIOTCS TOJIBKO KBAapLMTHL. OOIOMKH
9TUX TTOPOJL CTOMKY K BhIBETPMBAaHUIO U UMEIOT PeJIMKTO-
BBIIT XapakTep. VX BEpOSITHBIM MCTOYHUKOM SBJLSUTHCH
TIECTPhIE IO COCTABY OOJIOMOUHBIE MTOPObI KEJLUTOBEHCKOTO
sipyca, aHATOTMYHEIE Pa3BUTHIM B paitoHe T. [lemepmxu [4].

Ha anarpaMMe TeKTOHHYECKUX YCIOBMI (popMHMpO-
BaHMI oTIOoXeHHWil [2] (pMcyHOK, B) mose rmecyalHnKoB
BBICOKOGYTOPCKOM CBUTHI MOMNALAET B 00JIACTh, COOTBETCT-
BYIOLIYIO BSUIOMY TIaTOPMEHHOMY PeXUMY DA3BUTHA.
Mo Mepe ynajeHus OT 3TOi 00IaCTH PacIioIaraloTCs o
COCTABOB ITECYaHMKOB PE3aHCKON M MAHTYLUCKOH CBHT CO-
OTBETCTBEHHO.

[MoBbIIeHHOE cofepkaHue 00JI0MKOB ITOPOI B HM3aX
PE3aHCKOM CBUTBI CBSI33HO C TEM, UTO OHA HaYMHAeT KOM-
IUIEKC Yexiia, KOrga B 0CaJloK IocTynano Gosbilie POayK-
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CrpoeHue M COCTaB HWXKHEMENOBLIX OTIOKEHHII BOCTOYHOM yactv Baxuucapaiickoro pailoHa: A — crpaturpadudeckasi cxe-
Ma; B, B — cocTaBbl necyaHuKOB HIDKHEMENOBLIX OTNOXEHMII Ha KIACCU(QUKALMOHHON Auarpamue [S| U Ha QHArpaMie
TEeKTOHWYECKOTO pexXuMa [2] COOTBETCTBEHHO

TOB NIPSIMOrO pa3pylieHuUsI IOPo/ CKIaa4aToro OCHOBAHMS,
CJIO2KEHHOTO TMECYaHO-JIMHUCTBIMU OTJIOXKEHUSIMY TaBPU -
YeCKOM W 3CKMOPAUHCKOM Cepuil U NPOPBAHHOTO Cpejl-
HEIOPCKUMU CYOBYITKAHUUECKUMU TelaMU CPegHero u
OCHOBHOTO cOCTaBa. BhITsiHyTast (popMma TosI COCTaBoOB
[ECUAHMKOB CBUTHI OTpaXKaeT MX “Bbl3peBaHKe” BBEpX 10
paspesy.

Haubonee akTUBHBIM TEKTOHUUECKUI PEXUM YCTAHAB-

. IMBaeTCs Ul 3Tala HAKOIJIeHUS MAaHTYUICKON CBUTBI.
K ee 0CHOBaHHIO TNIPUYPOUEHO ITOJNOTOE YIJIOBOE HECora-
cre (1—4°) B OTIIoXeHUsIX Uexia, ¢ OOLeMOM THaTyca paH-
HUi—cpeaHuit ars0. CBUTA 3ajIeraeT B MaleofonHe [y~
6unoit okojo 100 M, Bpe3aHHOM B TOATLOCKUE OTIOXEHHNS
1 oOpazoBanusl dvHiaaMeHTa [1]. HakoruteHue cBUTEHI
TIPOMCXOMIO B Havyale Mo3iHedbOCKON TpaHCIpeccu,

I[pY NPOHUKHOBEHHWU MOPS B I1pe/iesibl CYIIU BAOJIbL pey-
HbIX JOJIMH B BUJE Y3KUX 3ainBoB. O0pazoBaHue MopoJ
1110 34 CUeT BhIHOCA MaTepuala B 3aIMBbI OYPHBIMU, HO
KOPOTKMMM BOJXHBIMHU ITIOTOKaMM € GJIM3KO PaCITOIOXKEH-
HBIX TIOIHATHI, CAOXEHHBIX IOPCKUMM U HIDKHEMETOBRIMU
(Hoasbockumu) nopogamu. CiraGooKaTaHHble KPUCTA/UIb]
[U1arMoK/I1a308 BEPOsiTHeE BCero TIOCTYIAIN B OCANOK IpU
MePEOTIOXKEHNHU Tedphl CPeaHEr0—OCHOBHOIO COCTaBa —
MPOAYKTOB CUHXPOHHOTO ByJKaHM3Ma B KpniMcko-Kas-
Ka3CKOM pervoHe [3].

Hakoruienye necuaHbIx OTIOXKEHUI BRICOKOOYTOPCKON
CBUTHI COOTBETCTBYET MUKY NO3IHEATLOCKON TPaHCTPECCUH,
npeasapsBLUed [I00aJbHOE TIOBBILIEHUE YPOBHS MOPS B
Hadajle TIO3AHero Mena. Yrjoatas ¢popMa 00JOMKOB, I1e-
PEHOC KOTOPBIX 0e3 OKaTbIBaHMsI MOT OCYLIECTBISTHCS BO
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B3BeILIEHHOM COCTOSIHWM, IIPU3HAKV B3JIaMBIBaHUA Yac-
TUYHO JUTHOUILIMPOBAHHBIX OCAIKOB CBULETENLCTBYIOT 00
X HaKOIUIEHUM B MEJIKOBOIHOM, IITOPMOBOM MODPCKOM
GaccelfHe HOPMATBHOM COJIEHOCTH. BEICOKas 3penocTh
recyaHuKoB, OOJBILIOE KOJMYECTBO ayTUTeHHOTO IIayKo-
HUTa, 00WIMe OCTaTKOB (hayHbl ¥ GUOTYpOaLMs OTIOXKEHHUHA
TIPEIIONAraloT HU3KYIO CKOPOCTh OCaIKOHAKOIUTeHUs!. Pel-
Kue, cabor3MeHeHHble 00JIOMKY CPeIHUX ITUIarMOKIIa30B,
TIMPOKCEHOB U pOTOBOM 0OMaHKU MMEIOT BYJIKaHMUYECKOE
TIPOMCXOXIEeHHe, HauboJjiee YacTo BCTpeyaloTcsl B caMo
BepxHeH YacTU CBUTEI, Tie MOTYT 00pa30BbIBaThH IIPOCION
aHIE3UTOBBIX METUTOBLIX TydoB [1].

Buompl. 1. [TecyaHuky pe3aHCKoO, MaHTYLLICKOU U BEI-
COKOOYTOpCcKoif CBUT 3aMETHO pasiuyalorcs ITo IeTporpa-
uyeckoMy cocTaBy. [TecyaHUKM pe3aHCKOM CBUTHI UMEKOT
IpayBakKOBO-KBaplLIEBbIA, Me30- U OJIMTOMUKTOBBIN COCTaB,
MaHIYILICKO CBUTbI — KBapLIEBO-IPayBaKKOBBIN, BBICO-
KOGYTOPCKO CBUTBI — OJIMTOMMKTOBBIA W KBapLIEBLIN.

2. Pazyunie B cocTaBe MECYAaHUKOB CBUT OTpaXaeT 13-
MeHeHMs Tajieoreorpapuueckux U TeKTOHUYECKUX YCIIo-
BU¥t GOPMUPOBaHMS HUXHEN YacTU yexia. HakoruieHue
OTJIOXXeHUH pe3aHCKOl M BBICOKOOYTropcKoil CBUT MpoTe-
KaJIo TIpY HU3KON TeKTOHMYECKON aKTUBHOCTU PeruoHa.
IToBeIIeHHOE cofepXaHue 00JIOMKOB IOPOA B IeCUYaHU-
Kax pe3aHCKOU CBUTHI CBSI3aHO CO CPaBHUTENILHO OIU3KUM
pacrtojioxXeHueM obiacteit cHoca. CocTaB M CTPOEHME BbI-
COKOBYrOpCKMX ITeCYaHUKOB yKa3bIBAlOT Ha YIaJIeHHOCTh
o0JIacTH CHOCA, MAIYIO CKOPOCTh CEeIMMEHTAallMU ¥ MHOTO-
KpaTHBIA [TePEMBIB OT/JIOXKEHWH B YCJIOBUAX METKOBOIHOIO
IITOPMOBOTO MOPSI. AKTUBU3ALIMS TEKTOHUYECKOTO PeXXrMa
paiioHa ycTaHaRIMBaeTcs LIS BpeMEeHHU HaKOIUIEHUS! OTJIO-
SKEHUI MaHTYLICKOM CBUTBI (Havyalo [MO30Hero ajnba), uTo
XOpOLIO COTJIacyeTcs C BLIBOJAMM JPYTUX HUCCIeNoBaTele
KpbiMa 1 coceTHUX perMoHoB [3].

PaGoTa BeIIoJHEHA NpY MoafepxkkKe rpaHToB PODU,
“Yuusepcutetsl Poccun”, HIII-326.2003.5.
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TMocTynuna B PCAAKIMIO
27.04.2005

BJIMAHUE TOIIOTPA®UN BOAOVIIOPA HA PACIIPOCTPAHEHUE
KUAKUX OTXOI0B ITOBBIIMTEHHOU IIJIOTHOCTH B ITOA3EMHDBIX BOJAX

3aXOpOHEHUE XUIKUX MPOMBILUIEHHBIX OTXOHOB B IVIy-
OOKME BOJOHOCHbBIE TOPU3OHTBI — OIUH U3 AJIETEPHATUB-
HBIX METOAOB YIaJleHUsI OTXOJOB C IOBEPXHOCTH 3E€MIIH,
KOTOpOe OCYLIECTRISETCS Ha CIIeIMaAIM3MPOBAHHBIX MTOJIU-
roHax [5].

B psiie cnyyaeB 3aKauMBaeMble OTXOINbI UMEIOT IUIOT-
HOCTb, KOTOpasi OTIMYAeTCsl OT IUTOTHOCTU IUTACTOBLIX BOJI,
YTO BBI3bIBAET IUIOTHOCTHYIO KOHBEKLIMIO B ITpoliecce pac-
[IpOCTpaHeHMUsI OTXOJOB B IMOA3eMHBIX Bogax. Macuira6
BJIMSIHUSL KOHBEKLIMM Ha MMIpPALMIO 3aBUCHUT B IIEPBYIO
oyepeib OT KOHTPAcTa IIOTHOCTH MOJ3eMHAs BOLa—OTXO0-
JIbI ¥ OT CTPOEHHsI BOJOBMeLLAlONIel cpellbl, B KOTOPYIO
TIPOM3BOIUTCS 3aKauka. [Ipy 3TOM IpH 3aKayke OTXOLOB
MTOBBIILIEHHON TUIOTHOCTU B IUIACTBI, UMEIOLME HEropu-
30HTaJIbHOE 3ajieTaHue, Tornorpadusi BOAOYIIOPOB MOXeET
CYLIECTBEHHO BIMSITh Ha JOJITOBPEMEHHYIO MUTPALIUIO OT-
xo110B. IToaToMy npu 060CHOBaHMM 30H TOPHOI'O OTBOJA
JUISI 3aKauK{ M TIPOTHO3e MOBEJIeHUSI OTXOAOB B MOI3EM-
HBIX BOJax TpeOyeTcs ouLeHKa AaHHOro s¢@¢eKra U ero
KOPPEKTHBII yyeT B IIPOrHO3HBIX MOJEIISIX.

XapakTepHEIil IpUMep 3aKAYKM OTXOLOB C TIOBBIIIEH-
HOI TJIOTHOCTBIO B TUIACTHI, MMEIOIIIME HETOPU3OHTATEHOE
3ajleraHue, — IMOJMMIoH 3aKauky “CeBepHBINR” ropHo-Xu-
MuYeckoro KoMouHaTa (r. KpacHosapck-260) [5]. PaHee
JUISL YCJIOBUM 3TOr0 O0beKTa B YIIPOLUEHHOM IUIaHOBOI
IIOCTaHOBKE IIPOBeeHO MOAETUPOBAHNE MUTPALIMK TUIOT-
HBIX OTXOJOB B IUIACTe HErOPM30HTAJIBHOIO 3ajleraHMsd
[2—4], pe3yabTaThl 3TOTO MOASIMPOBAHMA [10KA3aJIM, UTO
BAMSIHYE IUIOTHOCTHBIX 3(QEKTOB B JaHHBIX YCIOBHUSX
MOXET ObITb 3HaUUTETbHBIM.

Llenn paGoThl — OlLlEHKA BIAMSIHUS TOIOrpaduu BojI0-
yIopa Ha MUTPaIMIO OTXOJOB C MOBBIIIEHHON TUIOTHOCTBIO
Ha TOJTMTOHe 3aKauky “CeBepHBII” NpU ITOMOLLIM TpexMep-
HOM Mofenu reo®UILTpallid U [eOMUIPALMU C YIETOM
CBSI3U TUIOTHOCTD (TIOMAa—KOHLIEHTpal|sl MUrpaHTa [3].

IMonuroH pacrosioxkeH Ha npaBoM Gepery p. Enuceii B
KpacHosipckoM Kpae. PaiioH niojiMroHa npuypoueH K Jipes-
Hell 5pO3MOHHON BIMAIMHE B JOKEMOPUACKHUX KPHCTALIU-
YeCKUX ropojax ¢hyHIaMEHTa, BBIIIOJHEHHOW CIOMCTOR
TOJiIIeH MecYaHO-ITMHUCTBIX OTVIOKEHHIA MO3AHETPUACOBO-



